The patient, a young unmarried woman of twenty yearS, was admitted to the Royal Victoria Hospital on 16.10.43.
Apart from the usual childhood exanthemata and an occasional attack of bronchitis in her adolescence, the patient's medical history was irrelevant.
For the previous two months she had suffered from recurrent attacks of sore throat. Her general health had deteriorated, and at the time of admission her appetite and sleep were poor. On admission the patient was seen to be a well-built girl. Apart from some pallor she did not appear very ill. The lymph nodes along the anterior border of the right sterno-mastoid muscle formed a prominent swelling extending upwards to the mandible, forwards to the submental region and backwards to the left submandibular region. Enlarged lymph nodes were also palpable in both axille and groins.
The spleen was palpable and liver dullness was increased, though the liver was not felt.
The heart was slightly enlarged and a mitral systolic murmur was present. Thc pulse rate was 112, and the temperature normal. The tongue was coated with a thick fur and the tonsil.s greatly enlarged and injected. This injection extended to the epiglottis and laryngeal mucosa.
The patient's temperature rose to 101'F. on the third day after admission and continued to swing until her death ten days later, the total duration of her illness being less than three months.
On the day after admission investigation of the blood picture showed a marked degree of anaemia with a colour index of 0.7. The white cell count was but little elevated, but the differential count revealed an almost complete agranulocytosis. The most striking feature, however, was the high percentage of somewhat peculiar mononuclear cells. Only an occasional cell conformed to the usual appearance of the monocyte of the circulating blood. The majority were larger, varying from 20-35 microns in diameter. Many were round or polygonal. Others showed long tails of cytoplasm, often three to four times as long as the diameter of the rounded forms. In others the cell margin was rendered indistinct by the occurrence of a fringe of small protoplasmic pseudopodia. The cytoplasm contained numerous azurophilic granules, quite definitely coarser than those seen in the normal monocyte. These granules were grouped in greatest density around the nucleus, and were often absent in the pseudopodial projections. Auer's bodies were not observed. The nuclei were of varying shape: Some were ovoid, others kidneyshaped, whilst more rarely others were seen to have a lobed appearance. The nuclear chromatin had a sponge-like pattern without nucleoli. this method never gave more than three per-cent. positively reacting cells, a figure which agreed with that obtained for the granulocytic series on films stained by Leishman's stain. Supra-vital stains demonstrated numerous neutral red granules, but these only rarely showed any tendency to be arranged in rosette form around the centrosome. Especially marked in the supra-vital preparations were numerous small intracytoplasmic vacuoles. These cells exhibited varying degrees of motility.
The appearance of the predominant cell in the blood films, therefore, corresponded closely to the descriptions of histiocytes given by Dameshek (1930) , Clough (1932) , Ford, Parsons and Butt (1933) , and other authors.
Other mononuclear cells showed an even more primitive structure. Their cytoplasm was basophilic, contained no granules, and gave a negative peroxidase reaction. They possessed a rounded nucleus in which one or two small nucleoli were present. Hence they corresponded in structure to the "blast" type of cell. Whilst on morphological criteria alone it would be impossible to deny that they were myeloblasts, the absence of myelocytes and pre-myelocytes suggested that they might be the primitive forerunners of the histiocytic cells. Forms suggestive of transition from these primitive cells to the more mature granular histiocytes were occasionally seen.
POST-MORTEM. The body appeared well developed. There was much swelling of the neck due to enlargement of lymph nodes, which, however, remained quite discrete. Areas of ulceration were present around the mouth and nostrils. Nodular elevations 0.5 cm. in diameter were noted in the skin, especially over the back.
The serous cavities showed no excess of fluid.
Heart.-Apart from pallor of the ventricular muscle and numerous small petechial haemorrhages, no lesions were found.
Lu.ngs.-There was gross enlargement-of the lymph nodes at the hilum. On section, these presented a curious mottled appearance-dark red areas alternating with fleshy pink areas. Few of these variations in colour were due to haemorrhage. The alveolar tissue was cedematous.
Liver.-Weight 4-lb. The capsule was smooth and the underlying liver tissue had a mottled appearance. Numerous enlarged lymph nodes were present in the porta hepatis. On section, the viscus presented a most striking appearance. Around each portal tract and ramifying in this way throughout the liver substance was a thin white band of tissue. Around the larger tracts this measured more than 0.5 mm. in thickness.
Spleen.-Weight 12 oz. On section, the cut surface had a pink, fleshy appearance. The intimate structure of Malpighian bodies and trabecule was indistinct.
Pancreas.-Surrounding the head and body was a mass of lymph nodes, some of which measured 3-4 cm. in diameter. These formed a continuous chain with those ai the hilum of the liver.
Kidneys.-These were enlarged. The capsule stripped easily, leaving a smooth but mottled surface, pale areas of I cm.'in diameter being scattered diffusely. On section, the cortex was swollen. The cortical strike were regular, but the general regularity was interrupted from place to place by whitish tissue.
Mesentery.-The whole mesentery was thickened and discoloured by the presence of very numerous enlarged dark-red lymph nodes.
Neck organs.-The lymphatic papille were prominent. rhe tonsils were enlarged, with superficial ulceration overlying ycllow areas of necrosis. Ulcers were present on the thickened epiglottis. The cervical lymph nodes were similar to those seen in the thorax and abdomen. The thymus was enlarged and fleshy in consistence. It averaged over 1 cm. in thickness.
Bone marrow.-The vertebral marrow was a pale salmon-pink colour. The femoral,marrow was hyperplastic but pale.
The adrenals, thyroid, stomach, intestines, bladder, and genital organs appeared quite normal.
HISTOLOGY.
Heart.-There were many small areas of infiltration by leukaemic cells around the blood vessels and nerves in the epicardial fat and myocardium. Fatty change was present in the muscle fibres.
Lungs.-No leukeemic infiltrations were seen. In small groups of alveoli a fibrinous exudate was present, but this was almost completely acellular. Elsewhere the alveoli were distended with oedema fluid.
Liver Spleen.-The whole architecture of the spleen was greatly disturbed by a dense 12 infiltration of mononuclear cells. The Malpighian bodies were small and without germinal centres. The littorat cells of the sinusoids were flat and showed no evidence of any excessive activity. As in the liver, the infiltrating cells were seen to be generally granular and negative to the oxidase reaction. Indeed, the scanty distribution of positively reacting cells was remarkable. The nuclei of the infiltrating cells were round, oval, or kidney-shaped with a fine vesicular chromatin network. Occasionally there were dense masses of chromatin at the intersections of the chromatin strands. Small groups of plasma cells were present. Some of these were binucleated. Occasionally vesicular nuclei similar to those seen in the monocytes were found in cells the cytoplasm of which stained red with pyronin. The trabecule and the subendothelial tissues of the veins were infiltrated. In the sections it was impossible to Make any morphological distinction between the cells in the blood vessels and those infiltrating the tissues.
Pancreas._The ducts, acinar and islet tissues showed no lesions. Around many of the blood vessels was a mantle of cellular infiltration. In a few areas this infiltration was more extensive and formed foci more than 1 mm. in diameter. Mitotic figures were not infrequent in these cell aggregates, which tended to spread in an invasive fashion into the adjacent adipose tissue.
Adrenals.-Foci of cellular infiltration were present ih the zona glomerulosa, in the wall of the central vein, and around all the capsular blood vessels. From these perivascular foci the cells extended between the fat cells of the pericapsular tissue, producing a histological pattern more suggestive of sarcomatous than leukaemic infiltration.
Kidney.-Patchy diffuse cellular infiltration was present around the blood vessels and glomeruli. In some areas corresponding to the white areas noted at the postmortem these infiltrations were extensive and often spread to the adjacent capsule.
Skin.-This showed cellular infiltration, especially marked around the vessels. Similar perivascular infiltrations were present in the somatic muscles.
Lymph nodes.-The architecture of these was completely destroyed, only the follicles being seen. Elsewhere the lymphoid tissue was replaced by a dense infiltration of large mononuclear cells with occasional plasma cells. Mitotic figures were not uncommon. Myeloid cells, as judged by the peroxidase reaction, were absent. The infiltrating cells were associated with an abundant reticulin. In many instances individual cells were in intimate relationship with this reticulin, but in other areas the reticulin strands surrounded an island of four or five cells. When the infiltrating cells extended, as they did frequently, to the adjacent fatty tissue they were seen to show the same pattern of relationship to the reticulin fibres. Studies of the reticulin in the spleen and liver gave similar results.
Tonsils.-These showed a histological picture similar to that seen in the lymph nodes. Plasma cells were more common. There were areas of necrosis extending deeply into the tissues from the surface, but around these practically no leucocytes of the polymorphonuclear type were demonstrated.
Thvmus.-A few Hassall corpuscles surrounded by a little lymphoid tissue were seen. The great bulk of the thymic tissue was composed of masses of large mononuclear cells of the type already described. The impression was gained that 13 these cells were forming nodes of tissue, and the picture was that of a sarcomatous type of growth rather than of a diffuse infiltration of a pre-existing tissue. This resemblance to sarcoma was emphasised by the invasion of the mediastinal fat. Reticulin stains showed a pattern similar to that in the lymph nodes.
Marrow.-Smears and sections of rib, vertebrae, and femur were available. All showed a similar picture. Normal marrow was practically completely replaced by large mononuclear cells, the pattern of these often suggesting a syncytium. Stained by Giemsa, many of the cells were finely granular. On smears they were oxidase negative. Only a rare cell gave a positive reaction and belonged to the myeloid series. Red cell formation was greatly depleted. Reticulin stains gave the same pattern as was seen in the other organs and showed that reticulin was greatly in excess of that found in normal marrow.
Apart from small perivascular infiltrations, no lesions were noted in other tissues.
ANATOMICAL DIAGNOSIS.
Acute monocytic (histiocytic) leukeemia: agranulocytosis: infiltration of liver, spleen, kidney, thymus, lymph nodes and perivascular tissues generally: ulceration of tonsils, larynx, and epiglottis: cedema of lungs: terminal pneumonia.
DIscusSION.
This case conforms with the descriptions given by other authors of acute monocytic, acute histiocytic, or stem-cell leukaemia. The history of sore throat appears to have been due to the leuk-emic infiltrations rather than to any preceding infection which might possibly be regarded as the trigger mechanism for the onset of the leukaemia. Indeed, in the reported cases infection of the mouth and throat has been the rule, and Forkner (1934) considers that the degree of involvement of these structures may be of use in the differential diagnosis of this type of leukaemia. Sternberg (1926) and Krahn (1926) , however, consider such cases to be examples of an atypical response to infection, but this opinion is scarcely defensible in view of the widespread changes in the lymph nodes, liver, spleen, bone-marrow, and kidneys. Clough (1932) states that monocytic leukremia should be characterised by (1) a pathological hyperplasia of the reticulo-endothelial system, from which it is believed the monocytes have their origin, (2) by the appearance of immature monocytes in the blood, and (3) by a relative, and usually absolute, increase in the number of monocytes. The case described fulfils all these requirements. It is true that the cell type is not the normal monocyte of the blood. It is larger: it contains more numerous azurophilic granules: it is oxidase negative: supra-vital stains reveal an absence of the rosette pattern of neutral red granules: Yet it is apparently more closely related to the monocytic series than to any other leucocyte.
These variations from the normal monocytic characters have been recognised in other reported cases (Dameshek 1930 , Clough 1932 , and have led to their description as histiocytes or stem-cells. In geperal, cell types which appear to be transitional forms of the normal monocyte have been reported, and are present in this case. The degree of motility, of which there was both direct and indirect evidence from the blood films, was against these cells being of the myeloid series.
Perhaps the best evidence of the nature of the leukwmic cell is obtained from the study of the tissues at post-mortem. The actual morphological changes which may be deemed characteristic of monocytic leukwemia are as yet not clearly defined. Some authors have emphasised a proliferation of the littoral cells in the spleen, liver, and lymph nodes (Ewald 1923 , Merklen and Wolf 1928 , Schwirtschewskaja 1928 , Bock and Wiede 1930 and interpret such changes as indicating an origin of the monocyte from these cells. In other cases (Clough 1932 , RobbSmith 1938 , Campbell,. Henderson and Croom 1936 ) the proliferation has been of the reticulum cells with or without any change in the littoral cells. In the present case no proliferation of littoral cells was seen, the splenic and lymphoid sinuses being compressed and lined by flattened, apparently inactive endothelium. On the other hand the reticulum cells showed a marked degree of proliferation with numerous mitotic figures.
The histological characters of this reticulum cell proliferation were suggestive of neoplasia. The cells tended to form nodules and to infiltrate adjacent fatty and connective tissues. Wherever they were present they formed a very intimate reticulin mesh. Such reticulin formation was usually peri-cellular, and on section of the lymph nodes or thymus it would be impossible to exclude a diagnosis of reticulo-sarcoma. This ability of the stem-cell of monocytic leukaemia to form reticulin appears to be a variable function. Campbell, Henderson and Croom found no reticulin formation in the cellular infiltrations, except possibly in the kidney. Clough mentions reticulin only in the cellular infiltrations of the intestine. Robb-Smith (1938) states that there is no increase in reticulin fibrils in this condition. In the majority of reported cases rf studies on reticulin formation have been made. In what they interpreted as an aleukaemic monocytic leuk?emia, Tschistowitsch and Bykowa (1928) did find a marked increase in reticulin with an intimate relationship to the infiltrating cells. Similar cases have been reported by Merklen and Wolf (1928) . Whilst it is probable that such an aleukoemic state may exist its diagnosis is fraught with difficulty in view of the practically identical tissue changes in reticulo-sarcoma. The acute reticulosis of infants described by Oberling and Guerin (1934) shows much resemblance to such cases, but is not associated with reticulin formation.
It is therefore apparent that in proliferation of the medullary reticulum cells there is a variation in the power of the proliferating cells to form reticulin. In the present case the stem-cell of the leukwemia has apparently a twofold power of differentiation: (1) into a free motile histiocytic type of cell which appears in the circulating blood and which in turn may differentiate into a monocyte of the usual type, and (2) into a reticulin forming cell which appears to be a fixed tissue cell. In the tissues this results in appearances which are similar to those of a reticulum cell sarcoma, though the distribution of the infiltrations is leukemic in type. To the blood it gives the appearance of a monocytic leukoemia. The possibility therefore seems to exist of gradations in the ability of the mother cell in the medulla of lymph nodes to form reticulin or freely circulating monocytes. In some cases only monocytes may be formed and there will occur tissue infiltration without reticulin formation. In others ability to differentiate either into free monocytes or 15 reticulin forming tissue cells will be manifested. Again, in others the production of a reticulin forming cellular tumour without changes in the circulating blood is conceivable. The twofold power of differentiation exhibited in the present case appears to suggest such a series of possibilities.
Many of the reported cases of monocytic leukaemia have shown varying numbers of myelocytes in the circulating blood and in the cellular infiltrations in the tissues. Such cases have raised important issues as regards the origin of the monocyte and its relationship to the granulocytic series of cells. Kracke in the discussion on the series of cases reported by Ford et al. (^1933) suggests that there are two types of monocytic leukaemia-one in which there is a true reticulo-endotheliosis, a true monocytic leukaemia, and another which apparently has its origin in the marrow and which is more probably an acute myeloblastic leukaemia. The absence of myelocytes in the present case and the fact that only cells of the monocytic series are involved supports the idea of the origin of the monocyte from the reticulum cells, or rather their precursors in the medulla of the lymph nodes and also the existence of the monocytic series as'a distinct entity, unrelated in their development to the granulocytes of the marrow.
SUMMARY.
A case of monocytic leukaemia is reported. The cells infiltrating the tissues possessed the ability to form reticulin.
It is suggested that the stem-cell could evolve along one of two lines-either into a reticulum cell or into a free circulating monocyte. 
